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ft. l_r P.laoaole •• uifar .... (2) ebe JIaaoaole ...... e_ •• ulfar. TIle 1_ 
P.lao&ole .quif.r 1acl ...... IU .. iu1ppiaa cIo1oa1t .. e .. e .... r.ll' .re po~ 
... panINlll. (JIau ........ 8111. 1969. ,. 271; ... BoocI ... Dulal_. 1979. 
,. 14). Aceori.,. to Jeff .... Ir_ (1958. , . 108). _ of ebe _taD 
roe'" .lao .n porou •• 
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The lIe.aoie ..... t ..... quif.r c:oaal8ta of • tb1ck ... ueace of 11 
aort .... t.rlJ-4ippiq rock U1lita tbat .n _tlJ ...... toaea (table 2). I • 
... t part. of tbe report .na. .ucb of tbe vol_ of tbia ... ueace 18 uaaatur-
.t .. ; ........ ar. pare"'" wtar bMw .r. c:o.oD ad J1eU ..u .uppU .. to 
vella aad apr.... The _t pun able U1lit.. 1D uceadiq orur, .re: ViDpt. 
aDdI Ia .. jo ...... t ..... ; SUck lock .... IIoab ..... r. of the IIItr'" Saad.t .... ; 
Salt Va.ll ..... Dr of the ItDrriaoD romatioD; lurro caa,. romatioD; ad Dakota 
SaDd.tODD OI1t. aad to ..... 1973. p. 9; "'tGOD. 1977. p. 5; ad Hood aad 
DaDial_. 1979. p. 14). 'lb •• priqa 1D tbe ViDpt. ad .... jo SaadatODU 
c ... 1J occur Dar their _... whicll overlie tbe a.cIa 1ua par.aabl. Cbtal. 
aDdI Ka,.at. ronatiou. reapecU".lJ. 
Th. Vbit. Ita Saad.tOM ....... r of tbe Cutler ronati_. tba _.t pam.-
.ble rock U1lit 1D tbe lIe.aok act uppar Palaoaoie CODf1D1q bacia. cropa out 
.ar tbe 1IOUth of the Cr ... Ibor .. baa .. aJ.oat caatinuoua Md .. of _11 
.priqa aDdI ...,. near it. lower CODtact. CODtrollac1 bJ I_tna. bad4iq .. 
joiDtiDl ("tGOD. 1977. p. 5-7). The I .. ral iDt.raraulDr bJdrauUc coaduc-
tbitJ of tbe Whit. Ita S .... t ......... r probeblJ 18 quit. ~1 ........ it. 
litholol1 aad c .... tatioD. 
BJClrolaololie wait. ~1atelJ .bove .. below tbe ... podte-confiDiDa 
bed. aDdI tbe fonatiou ovarlJiDa the Dakota SaDdI.t ........ allJ trauait 
Uttl ••• t.r aDd .n c •• iund 1.., COQfiDiDa bacI.. The evaporit .. .. 
iat.rbed. (t.bl. 2) probablJ have oalJ IIiDor iDt.rcODDDCt" ,or.. .... fracture. 
aDd tbar.for •• r ... rlJ illpamaabl •• do eot J1ald appreciabl. quaatitw of 
wt.r to vella. .. thua coaatitut •• bouDdar, betveDQ tbe arOUDd-wtar flow 
.J.t_. Thae I .. ral cODClu.iou .r. be_ • uta fr. 396 cldll-at. t .. ta 
pr .... tecl iD tabl. 3 ... bJdr.u1ie-t .. tiq raaulta bJ .... ll DDcl othar. (1910) 
aacl VoUita .. othera (1982). Throupout _.t of tbe .ra. tbe na,orit .. 
• ppear to ha". uDd.raoaa oalJ aiDor. if ADJ. aolutioa. Th1a coacl1tioD probeblJ 
i. clue to tbe c~ pr .. eac. of tbe .t..t illpamaabl. uDita iD tbe uaderlJiq 
aDdI overlJiDl coafiDiq bed.. bcapUou occur a10aa aalt .. tieU_. IUCh .. 
b ... tll Salt .Dd Cacbe V.U.,. (pl. 1). wbDre tbe overlJiq coaf1D1q bacla ver. 
DOt clepoeit .. ; ••• raault. _t ... i"e .alt aolut1oa haD occurr" aloaa tbe top 
.urfee. of tbe .. It (Bite aacl Lobaaa. 1973. p. 35). 
ronat1oa-flu1cl recftUJ rat .. obaarvecl cluriq clrW-.t. ad .t.1lar 
t .. t. of patrol...-..plor.tioa vella are relatacl iD part to tba ,.~bil1tJ 
of te.tacl aoau. A.~ of 396 t.ata iD pr __ tacl 10 tabl. 3 ad 18 ...... 
OQ cl.t. iD tabl. 15. which 18 iD tbe Suppt..tal Data aectioa iD tbe beck of 
tbe report. Th. MAlI f1u1cl-recover, r.t .. Wk.t. tut tbe lIIDOaoic __ -
.tODD .quif.r 1-.r.llJ baa ..ell araat.r pamaabUitJ thaD avaporit .. of tbe 
P.radox ...... r of tbe BaI'llODD ronatioD ad tba overlJiq DDcl uadDrlJiq 
coafWq bacl.. 'lb. lower Plllaoaoie aquifer baa • ralatbalJ lal'll _ flu1cl 
recover, r.te. but eot •• lar .... tbe .... oaoic DDDclatOM -.utfar. tbeM_ 
flu1cl-recover, r.t ....... to be coaa1cl.ract oalJ ...... a1 relati". iaclaM of 
p.maabiUtJ. baviq Uttb otber quaUtaU ... re1.nac •• 
Outcrop cll8tributioa of tbe bJdroaaololie ..tt. iD ....... plat. 1. 
OIIl1J tbe upper four UDit. (of tbe ..... uaita cleacdbacl iD table 2) crop out • 
.. ar tbe .out ..... tara boUDclarJ of tbe ar... tbe Colorado Uver baa at..t 
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erod .. t .... p tbe full tll1c ...... of tbe IIeeoaOle ... upper ~1c -'1-'\-
iIta bed.. l_iIta oaly • _U tll1c ...... of COBfiDiIta bed. be_ tbe d.,.. 
bed ... tbe _podta. TIle r.ualDl ..aIle .r. ,r_t oaly iD tile MIbeu-
f_. lout tbeJ beft ......... tlfW by • ...-u .dUiIta. .u..o ebIND OD 
,let. 1 en tbe pr1Dd.,.l ...... feu1t. (a1Dtu ... Stollu. 1964; Mdr_ ... 
1uDC. 1956). bulu'" h ... tua _leted vltb feu1tilta ... foldilta locally 
lIIIJ lie r ... ta of letuel ... YUt1cel f10ll vltbiD .... b anuM-tv .,.t_; 
tbeJ .. y cODtro1 tbe .ueetlOD ... reta of f1oll; ... tbeJ _y ~_U1-
1M part. of ,rouod_tu .,._. For .... 1 •• a .. t_ (1977. ,. 5-1) report. 
tbet ,rueu1Md analea "rleM ... ,.atret .. by bolM drill .. iD tbe upper 
.-liar of t'" a.~ r_uoll (table 2) ...... tbb .... r we cot by a 
.vlM of 1oeall...s feu1t. tbet f_ a ar ........... lM .1001 t'" ule of tbe 
ea ... (Crak> S,riDp ADtle11DD _r 'otub. Utab (26/20 OD ,1. 1). 
III _t anu. tbe upper ... lowr arouod_tv .,.t_ en bydreul1ce11y 
lDOlet" fna eacb otber by ~It. COBfiaiq bed. (u .. 1. 2); ... rault. 
t ... t.- .,.t_ ,_el1y f.-tlOD W ......... tly. A po .. I .. 1. _.,UOD to tbb 
c_ cODdltlOD lIIIJ oecur ...... _It ..,apodt. bed. ere DOt CODt~ ..... to 
feu1tilta or r_l by D01utIOD or ,lutle f1oll. AlODa _ feu1ta t ... to.. 
,rouod_tu .",t_ .. y lie iD CODteet vltb tbe upper arouod_tv .,.t_. duD 
to Dtretlarapb1c off .. t. TIle raault -W lie • pot_tiel for iDtu-.,.t_ 
flow; t .... 1nctloa of "utlca1 flow -W lie CODtroll .. by bydreu1le-..... 
• Iffu_. lIe_ tbe upper ... to.. arouod_tu .,.t_ ... ebIND iD 
ftau.5. GeMrel1Md Dr ........ r. tbe adt probably Ie ...... t .... to ,lutle 
flow .re ....... os ,let. 1 <a. J. lit •• U.S. CDo1oa1cel SunDJ. 1IODftr. wltt _ 
_ •• 1979) ... moatrat .. iD ftau. 6; ~. DO data ....... rt iDtar-
c_td U .... III t ..... anu .... po .. 1I>1y. It ..... DOt aiDt. _er. If 
iDtarc_ct" flow Ie occurrlDl. dlreetlOD of 1 ....... -t. lie .... rd to tbe 
upper .",t_. 
If tbar. I. DO iDt.rc_t" flow. tbOD aU arouod_tar reeber,. fr • 
... d1ecber,. to tbe .. 1o ..... r. vltbiD tile .tudJ .ue Ie 1Sa1t" to t ... upper 
,rouod_tv .",t_. TIle to.. .,.t_ tbOD -W lie iD .... 1l1l>r~. vltb 
.u ... urf .... 1Dflow ..... 1 to ........ rfee .... tflow. 
Salt ... tle11Da iD t'" .tudJ aue fuoct1OD1Da .. _rdar. to arouod_ t • r 
flow III t ... upper arouod_tar .,.t_ ar. muatrat.. 1D ftau. 6. At t ... Salt 
'.U., a" CaDD S,riDp DDtle11Daa (24/21 (Salt 'eU.,) ... 25/20 (CaDD S,rilta.) 
os ,leta 2) flow probe .. 1y Ie .Irected _t ..... tward by t ... tr ..... of t ... 
... tlelleM. Incally. iD caproek ... "jac_t to _tle11Del crat •• flow 
dlractiou lIIIJ ... _lfW by local CODdltiou ... DDJ lie ..... ta (VoUlta ... 
otbar.. 1M2. ,. 60-62). 
ft. "du .. of tr-u.lrity ... bydreu1lc CODIIIuctiritJ of bydroaeo-
lopc UDlt. ,_raUy.n DOt ....,...; bowYer. t ... lr probabl ....... 11lty 
rDDkiDa fo1t..... ....... OIl l1tbo1oa1c iDtarprDtatiou ... data iD tab1. ,. 
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Figure 6.--Sche .. tlc cross-aection of the Salt Valley area showing the relation of the ground-water 
syste_ to the evaporite confining beds. (Hydrogeologie units are not to scale; location 
of section Is not specific.) 
OIIit 
I Tatt.., .. c:n_ -tia1lla ..... ...... Ie ...... '~Ie -tia1lla .... . r- '.~Ie ........ s.a -ttaiq .... . .... t~1e -tia1lla .... . 
..... It.-t ......... 
IIoftIl of ...... t 23/23-5 111 Salt ,on., (,1. 1). "PIOC" _11ao tile 
...... It. dopooito. 1l11li ".~ ~t lilt.'" _1111 tllet --
..... t ... oo1t ... __ of t .... oe .............. ,.lIIt1oo of eelf ..... 
..,ualle co.loocU .. lt, .. olaM " .. _ fna t.3 II 10- to 2.06 II 10- .U • 
..... .. • _1M of t_to 111 a1ao wllo (100011 .. ot ..... 1910, .. IIol11ta 
.. otllft.. 1.2). 1II1II .. elM 111 1M1coU ... of II1aM1 eIIUlt, to J1a1d _. 
to t ... -rtl. Salt ... tat ..... t_toII .... ..,valle coIIIIuctirit1M 1000 tIIoo 
1 II 10 ./. ( ........ otllft.. 1910. ,. 32). 
1110 ... ,~ 111 f ...... 7 ... CD ......... oppnd8ot. 
~ of I'elotl ... ,..-II111lJ .lIItl'illut1oo 111 tile ~ (fie. 7) .. """ 
(fie. ') • ____ • .,.t_ .. ..,taot 111 toIIlo 2. nooo ......... tile 
.... o11aot .1'Ul .lIIcr1llut1oo of nlotl ... ntoo of flllU nc-r tllll'1q 
f_1oo toot.. 1110 l'at1lllO ............ tile fou-taa ...... 1 
LaI' .... _----
..... 
1IM11L----
_ •• of f_t1oo flllU _ .. 
111 .I'W .t_ .. boaI' of t .. t .. 
_. of t_tot-_ tide ..... 
1110 .~ _tllftl, 01' 8OI't ...... l' OI'1Mtot1oo of t'" .lIItl'1"'t1oo 
patton ...... 111 fipn 7 .., lie nlot" to oolllt1oo _ of tile 4oloUt • 
...... tllot .ne1opod 111 tile oe .. fou-taa tile ...... lt1oo of 1I1u1ll.1pp_ 
nella (IIoff ... 11'_. 1",). 1110 patton 111 fipn 7 111 ........ 126 .. to 
.. olaM ll11t .. 111 toIIl. 15 (111 t ... ~to1 Dato ooct1oo 111 t ......... of 
t ... I'.,on). 
&1'_ of !U .. l'oloU .......... UllJ 111 tile .......... _tft .,.t_ 
(fie. ') pooo1ll1, an _lot .. witll fault _ ........ ,lot. 1. 1IDI'."to 
an ..... W ••• -tidoot 0001,.111 of ....... Uit, .lIItl'illut1oo 10 poo-
011110. 1110 patton 111 ft ..... 111 ....... 52 .. to 'Io1aoo (toII1. 15). 
.. 
.,<-y .... _-
"" ---
.. , .. 
. " . 
.. ,L-______ ~~ _________ ~ 
Flaure 1.--DiBtribution of relative ability of the 1"",,1' around-water oyeteo 
to yie1. flui. duri", dri11-ateo ,cats. 
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Filura a.--Diatributioft of relative abUity of the upper around-vater eJet_ 
t ,o yield fluid durina drill-at .. taaU. 
17 
!be a ... up ..... Uie yiaU (tbat ia tba appcodMt. _e of _t. ebat 
• rock w1ll ,laU b, ararie,) of ", .. cary roc'" aDd anuria ia eM .... 
baa ..... e_e" b, Prie .... _ (1974, ,. CIO) co be ..... t 0.2 co 0.7 
,..,eot. no ....... dt. coofiaiDa bade. ritb alMat DO ..... l11t' aDd pcmI8-
lcy. rirtu.U, ....... DO ... cifie yieU. Ia .... al. tbe bYdr ..... 1oaie .-it. 
,robabl, ....... tbe __ ralaU". raaUaa for ..... Uie yield .... ~U1CY 
(d .... rl ..... diar ill ebia _CloD). 
Vat.r SaeuratloD 
Vae.r oce,," ia tbe roe'" of ebe .... .-d. two c:oDiIlet.a. (1) Ia tbe 
a_rall, _tur.e" part of ebe ..... r arouM_t.r .,ata tbat orlaillBta .. 
racbar .. f.- local ,raclpltaeloD ... ia .. roolatiDa ~ t_rd eM .... -
1,iDa _ of acur.eloD; aDd (2) ia ebe ~ arouM_tar .,ata aDd tbe 
..eurae .. part of ebe uppal' arouM_t.r .,.ta. 1Iboaa ,d"ei,al e..-e of 
n .... 1. ill • bodaoatal dirac cloD. !be latt. _t •• ebe .. tur.e .. - of 
ebe .eudy ar .. ,rillcipall, ...... urf_ iDflow f.- bayoad ebe ....... ri .. of 
ebe ar ...... ia part of lar ... naioDal flow .,at_. 
Vatar ill ebe _eur.tad _ e~, .. rcalat .. ""'-rd tlIrouab _ral 
t .. or buDdr". of Me •• of rock bator. raaebiDI tbe ...... naloDal n .... 
• ,.ea. '.rt of ebe v.t.r 1. diae"ra" f.- aballCN parabad arouM_tar 
bodl .. b, , .... topbyt •• <a ....... _tar uaiDa ,leae.). by &priap. or by vall •• 
All por ..... fr.etur .. below t .. alUtuola of ebe G..- aDd Colorado 
U ..... are fUled ritb aeo.- _t.r. _apt .... r. _lra of oU aDd ... 
oceur. !be altitude of poe_eS-tde aurf .... ar..s...u, iDe ...... ritb 
dl.c.lle. _, froa t .. rl" ...... bovII 011 ,lat. 2. 
Da,eb to tbe .. tur.e .. _ ia ar .. eae ...... tb ,lae_ l8Dda ia tbe 
.ouebe .. pare of ebe ......... r. ebe local pot_tS-trie aurf .... ia .... t.r 
t .... 500 • below laDd ...tac.. '.rt'" DOrcb aDd ~ f.- eM ..... .,...,.a. 
d.,eba to ebe pot_eioaatde aurf ..... ra .... an' _b laaa ...... t 200 to 
300 •• 
JIaYalopMDe of _c •• oU ....... probabl, baa bad DO .ipif1eaDt. 
racopiullla affact 011 daptll. to _e.r. bYdr ... Ue ....... or tbe _e of 
v.ear ill .tor ... ill tbe arM. cr ...... _tar 11_ .,.t_ ..... r to be f_eloD-
1 ... UDd.r _1'1, uU ... eODdlUOII •• 
no ... eur.e .. part of ebe ..... r arouM_tar .,ata ia _oafillad ia 
,lac ..... M, .. eoafillad ill oeber ,lac"l ..... _ ebe ~ arouM_tar 
.,.eao probabl, ia eoafillad _tywbara by tbe ralatlYal, SIoparIIMbla _lyiq 
..... Yariati_ ill eOllf,-e of ebe upper .,atao .n relae" to fac_ 
e ....... of Ueboloaia .... ill diatdbueloD of rock froct_. fractured. lIN-
..... b111e, roek 1. , .... bl, laaa &ffacU". ... coofiaiDa .... 
18 
Pred,ltatiaa 
'!'be Gr .. Uwer~ ar ... accordiq to r,Iut (1972. f1&. lb). 18 ta • 
u ... ltiaa.,nclpltatiaa &OM of .wtip1.--thl, ent •• betweD: (1) AD 
.r .. to tbe HUtb ... HUt ..... t cbuacteriHd ., .-t_ preclpltatiaa dudq 
"pat; ad (2) aD .r .. to tbe wat ... DOrcb cbuacted ... ., ent.. 
pnc1pltatiaa duriDI AprU or Ita, .... eecODdarJ iDer ..... duriq Aupet .... 
duriq eltber October or ....... r. 
Preclpltatiaa for tbe Cre. Uv_-llDab .r .. wa fu.t ...... r .. ad 
record" .t IIDU durtaa 1190. Abe"ent preclpltatiaa data tbet ha". ..... 
coUected .iDee .re ..-ru .. 1D eeveral tab1 ...... U1uau.tioM ta tbia 
sectiaa of tbe r .... t. 
A .~ of .ver .......... 1 pr.dplt.tiGll at .. tber .tatiou ta ad Dear 
tbe .t..., .rea 18 pn..at" 1a tabla 4. LocatioD of tbe .tati .. are ebcMl in 
fipr. 9. Ieee ....... of tbe ,.do" of record for preclpltatioD an .bort 
I_ re1atiaa to tbe recor ... t Gr .. liver. tboIIpaoa. ad IlDab. aU .tatioD 
.".r ........ e adJuat .. to the loDa--t.1'II __ .t er ... Uver (tab1. 4). 
'I'beH Yalu ....... t .... plott" oa • ar.pb U1&. 10) to d.tel'll1ae tbe • ..-al 
re1atioub1p of prec1plt.tioD to altitude ta tbe .r... M ..... preclplt.-
tloD • ..-al1, lacr ..... witb altitude. 
Areal dutdbutioD of preclpltatioD ta tbe .tull, ar.. 18 ebcMa ta 
f1par. 9. Aver ........ 1 prec1pltatioD GIl tbe .... ad flatlaDU 1' .... froe 
.bout 150 to 250 _. Aver .. e ...... 1 ,ot_tlal laM ."a,or.tloD 18 .. ti_t" 
to be 1.000 to 1.100 _ (Kobler .... otber.. 1959. plate 2). or .bout 5 tiMa 
ar_t.r t .... pnclpltatioa; tbenfore ......... flatla"". are .dd to HaI-
.dd. I_ tbe b1&bel' .r ... of tbe look aacI loa CUffe. pl'eclpltatloD 1. a • 
.acb •• 700 _ par ,ear'" tbe cllMt. 18 ...... td to bumd. 
ItoDtb1, duulbutioD of preclpltatioa 18 ebcMa ta fipre U for tbr .. 
.. tber .t.tlou 1_ tbe report .rea. All tbe .tati .. ...". &be ...... ral 
dl8tdbutioa p.tten: (1) A dl'J period fna 1fOY__ tbroup Jut,; .... (2) 
a .or • .ol8t period froa Aupat tbroup October. 
To evaluate tbe lo_a-tel'll hJdro10'ic character of tbe ar... ..Ite 
oHenatiou baY. to be put tato • !oaa-tel'll per.pecti".. lafol'll8tiOD 
iDe1 ..... I_ f1&ur .. 12 .... 13 .n pnaeated _e to .bow !oaa-t8l'll tr ....... 
"e_t pnc1pltatioD eoaditiollla. 1942-77 U1&. 12) •• r •• ta1lar to tbe period-
of ... record DOl'al. Ie tbe aorcbeI'D part of tbe ar .. at CrHD .b.r .... tboIIpaoa. 
DI'J coadltlou pmaUed for tbe period at Itoab; a .. lea of .out ... dl'J 
.. dod. occurred pdor to 1942. Loaa-t8l'll cllMtic tr ......... ta 
Upre 13. CaD be "_tifled froa tat.rpretatioM of u ..... r1Da ebroao1oa1e. 
(Prltta. 1965). ...te_t,. at tbe .tart of tbe period of record. DO loDa-
tel'll .,at_tic c ....... 1a prec1pltatloD ........ d.t.1'IIiDed for tbe .tudJ 
arM. a.c_t .bort-tel'll variatl .. ta preclpltatiaa (abowD ta fipr. 12) 
.ppear t"ical of tbe .bol't-ten eJd .. occurdaa .iDee tbe , .. r 1200. 
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~~ 4 ............ _l PJWCriP'f4ricM crt ~ .~ WI Cftf 
odJ_t to •• tq _ 
[ ..... _ 4ata fre. .. ct.al _ClIft IenUeI ....... -CIde ..... ill 
.... c. UaC1f)' .COCs.o Sa f ..... t .. 101 "J __ C co 1-. ton-
..... _ ~C1", ....-. ac en. U_ acots. for lItI-lt77) 
Altic.lo .-... 
llap 
..... -
.orl.ool ~ proclp~cotS. 
10. 
lcoU __ 
10ftIl .f (aiUt.Kora) 
<-Cora) roccord ...... AdJu.c .. co 
10q ton 
1 lUll crook 10. 4 2.469 1946-76 347.0 361 
2 18i11 crook 10. 5 2.74) 1"2-76 735.1 781 
3 Or_u_ 1.241 1Itl-1977 153.2 153 
4 ~ 1.570 lt12-77 217.5 215 
5 elac. 1.320 lt53-66 111.5 1" 
6 I\owJ 1.256 1961-77 1".6 203 
7 ......."Ulo 1.313 lt20-77 121.3 W 
8 c:aa,ool.aDIIo-1IIo .. cit 1.7M 1961-77 206.8 221 
t -. 1.209 lItO-1t77 224.5 2211 
10 ILaSal _colD 1Jppor 2.165 lt59-74 72t. 2 711 
11 LaSal 2.115 1901-77 324.' 321 
12 ~1110 .... 1_ 1.536 1966-77 204.7 21t 
Ifrac1plCOtloD-aCO .......... 
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Filure lO.--Cenerol relation of precipitation to altitude. 
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Filure 12.--CuaalaUve departure frOil averale annual precipitaUon. 
based on ae8sured precipitation at three stations. 
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Figure 13.--Long-tc~ precipitation variation in thc Grccn Rivcr-Moab area, 
based on trce-ring chronologics. 
I_ coacluat.a (1) fta rec_t 4O-Jear GOI'Ml ,rec1pitatioa apprCllKt.at .. 
tbe __ ... for tbe put 7. ,..1'8, (2) renat CfCl .. are proMb17 • coat_-
att. of tbe • __ al tl'ellll witb GO loaa-tara SlIer ..... or 4ecnuea ia onrall 
cl .. tic dr,MU; ... (3) .r. _tat ad _r. d~ perwa •• iaUar to tboaa 
raco~ i_ tbe put. will '1'O .. 1tl, occur ia tile futun. 
na a.tiMe ... 01 ... of ...... _.1 prec1pitatioa (tabl. 5) ta COIIfUt .. 
to be .Mut 1.6 blllt. .3 or ..-J. to .. __ ... of 0.2 • tbr ......... t tbe .t ... , 
.na. Ala ... iUoaal 0.16 b111t. as ta .. t .. t .. to fall ia tbat part of tba 
look ... loa Cliff. tbet coatd_t .. rwIOff to tbe .t"" arM fna tbe GOreb. 
1'beM .. ts.c .. an ...... oa tile altttUlle-prac1pitatt. nlattoubi, ....,. ia 
Ullin 10. 
Iuaoff 
Iuaoff Sa t ... cu, .na ta c ...... '" two pr1Ddpal t".. of .. at.: 
(1) I1l1t .... of aouataia ... durSaa tba .,r .... ' ... (2) iafr ..... t _r aDd 
au1, faU t............. fta ...... _, be iat .... but tbaJ ... raU, are 
r .. tdct .. to ~1 arMa. 
'.r_f.l rwIOff Sa tbe .tUIIJ ana occur. ia tile look aDd Ioaa CUff. ia 
.bort ruc". of 'rbNIpaoa. Saao. aM no, eaa,ou. all GOrtb of 'I'I.-paoo aM 
Crueat Juactt. (,I. 1). fareber wat ia tba look ad INa Cliff.. otber 
caDJOU.., ..... ~ .. _ial flaw. but t..., war. GOC .uit". Il ..... r •• 
oat, .8r7 aiDoI' per_tal ruDOff occur •• t __ ...u .,rial ..... tball oat, 
for ~ .bort dtatac ... 
Vban r_ff ocean. flow qutcU, U .. i .. t .. ; ... nault. oat, • ..u 
fracttoa of tbe haOff rue .... tbe COlorado or era. .b.n. aDd tber.for. 
flaw fna tbe .t\I4IJ ar_. lID.t ruDOff ta ntua.l to tbe .c..,bar. '" 
... por.tioa. .apac1a11, durial van •• 1.... Saae ruDOff Wller.t.. to 
.nat. d.,tba. ..... it ta .ither tr_,u" '" d..,..l'OOt" ,Jar_top..,t .. or 
coaU_ .. to percolate ..... n to.rcl the .. tur.t ..... of tbe upper arouad-
•• t.r .,.t •• 
lIoet of tbe .na baa .. a .. r ... _n ... 1 rat. of ruDOlf of about 6 _ or 
.Mut 5 • 107 .3 for tbe .na (fta. 14). !hi. __ t ta "rJ ..t1. oat, about 
3 pareat of .. tt.t ... v. ......... 1 ,reci,it.tioa (tab1. 5). 
na ,arta of tbe look aM Ioaa CUff. acljot.a1q tbe .t ... , arM Uta. 14) 
duect1, coatd .... t •• ip1f1A:aDt l'UDOfl' to tbe .t ... , .na; l'UDOlf 1a 25 _ or 
ar_tar. 10 •• u .. t .. wer ..... of tbe __ t of tbt. !'UDOff tbat ruc .... tbe 
.tUII, .rM. or tbe .... t tbat bee ... recur ••• but t ..... __ t. are .. ..... 
to b. ralattvel, ..n. 
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(Bat_ted recur •• perc_ta.. fro. precipit.t1oD; ftl.... fl'. bUD ..... othera, 1951, p. 79-81) 
h.dpitatiOll aOll8 Ar .. Bat_ted precipitatloa ( .. uar. (fro. topoarapb1c _pal tU_t.ra) (fl'. fil. 10) letS-ted racur.a 
Av.r ... All .... 1 
(faet) (_tara) ..... Aver .. a (aU11OD r.rc_ta.a • (aUl1oa of (.U1_tara) (_tara) cubic prac:ipitatiOD cubic 
_tara) _t.ra) 
(1) (2) 
N 
((1).(2)-(3) ] (4) (3).(4») 
..... 
>7,000 >2,134 7 300 >0.3 2 7 IUDor 
6,000-7,000 1,829-2,134 561 250-300 .27 150 
-3 20 S ,000-6 ,000 1 ,S24-1 ,829 2,400 200-250 .22 S30 
<S,OOO <1,524 4,830 200 .19 920 IIiDor 
Total (roaded) -7,800 1,600 1 ~20 
llet_t. cOll81dared a -zi_ val"a; ... d1acuaaiOD. 
IJlll.MA1ICIII 
_. - U .. 011 ...... AvaAGI AMrIII.IAL~. 'N.~ 
-_ •• _- __ 11 ___ DlV' .. 
_ .. _ ........ OII_ .. va-IIOU ... 
Filure 14. --Dta trlbution of averale annual runoff in the 
Green River-Moab area and vicinity . 
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ht_tial _R .. of lan_ to tblt anooM_tft floor .,.t_ lacl .... 
rec ..... fna precS,ltatloa. laflltratloa fna t .. Coloredo ad Cr_ 11_ •• 
... ...... d_ lafloor 8CnM t ..... Ia .."..., fna ...,0........... lIMp 
pftcolatloa fna ~ff orlalallUaa fna precS,ltatloa faUlaa Ia t" .tud, 
.rea I. 1ac1 ..... Ia t .... tlllat .. rec ..... fna preclpltatloa. IecaH t .. 
""",,:::':_aU, p_t .-" floor of aIaa110w ......... t.r to t .. 
1_ _tft .,.t_ .... iIle ...... pr ... IaIIal,. tile oal, lafloor to t .. 
l_r .,.t_ ia by latftal .~tft floor fna ..,... t ... t"" ..... 
lacbaq. fna .radpltatloa 
aa ..,Ideal Mt"'" of .. tlaat .... _ ... ~ trOlled_tar rec .. r .. 
fna precS,ltatloa Ia .... rt rea ....... dfta10pad by IaIda ad ot .... (1951. 
p.7Wl). lac .......... tlllat ..... ,.~caae of t .. _ ... ~
precS,ltatloa vit"'" ... r... Gaoarapllic _ Ia ......... _ ... precS,ltatloa 
r ..... ~ .pec1fiad llait. an dal ... t" _ •• p. ad • par_caae of 
precS,ltatloa ........... to aacb _I tlda tbeo rap_t" ....... - ... 
rec ..... h_ ._ ... ~ preclpltatloa Ia tllet _. Of eOllrea. t .... .. 
of ral .... IUt' of t ... atS-t. eo oIttalaad Ia ralat .. to t ... earea to W1c1l 
t .. "al_ ."rosIaat. actllal precS,ltatloa. ad t .. daaraa to ......... t .. 
...... pare_tap rap_u actllal PRe_caae of rec...... ..It"r of t .... 
factor. I. k.w prec1aa1, ..... 11 to _ ••• lp1ficaDt dear" of ralla-
1I111t, for ...,. .rea. ......... tbi •• t ........ prowad _fill for _1aaaac • 
.. tS-t ............ s.c. Ia ...... t ... t ..... tJaroaabout .." ... ad tile ..... t 
.r_ of _tan DUb ladicat .. tbat. Ia..,.~ Ia t .... daaart rea ... . 
.. tlllat .. prolla"l, are ralatlwa1, c1_ to .ctual !oaa-t.ra _ ... _1 
recbar ... 
1100 c ... lt ..... .., .ecraaaa actual recbar .. to t .. uppal' trOlled-car 
.,at- fna precS,ltatloa. ... .., require tbat t .. raaIIltlaa _S-t. 
(talll. S) lie c .. 1AIarad ... _sa. walua. Tba fuat COIIdltloa lal 00 ... 
.., ._t r ..... of .." ... ad DUb • .., of t .. aoila Ia t .. area clftalop 
fna .bela ..... lai1ar f1ae-&r."" roc.... All. HaIIlt. precS,ltatloa ... 
ruMff .., DOt percolate raadl1, to deptba ..,... .. Iell It Ia BOt _11, 
r.turead to t ... t8Dapbar. by ..,apotr_por.tloa. !bi. coadltloa Ia .. peclaU, 
true of t ... rea DOI'tll of r. 21 S. (pl. 1) ......... tile outcropa of tba 
r.rtiary ... er.cac_ c-r.......... Tba _0. Sbal. of tllia bydroaeoloalc 
ualt f_ aolla vitll alalMl paraaaIIllIt, ad lar .. porealt, tbat ratala 
t .... arl1y-.tor .... latu. _ lad aud_. "'r. It Ia _11, ."aporat". 
rba _ ... c ... ltloa lal -.off _IAIull, ..... rala to _rby rea ... l 
.cr_ ... floora fna t .. ar... lacbar .. fna preclpltatloa proltaltl, Ia 
araat •• t ... r t ......... _ Cliff ....... precS,ltatloa Ia ralatlwa1, 
l.r ....... 1oq ....-al c"-la. "'ra .... IafUtratloa ia ... t 1 ... 1, 
(pl. 2). 
l.tS-t" -t rae ..... to tlla upper ........ _tft .,.t_ fna 
precS,ltatloa iii c .... t .. Ia tabla S to ... _S- of 20 .ulloa .'. ftia 
".1_ ia .bout 1 per_t of .. U .. t .. _ ... ~ precl,ltatloa. ft1a 
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__ Seal nc"'rle-,r ... 1,itati ... r.tio ia ftr, .-11 ..... t IIOt 1oc: ..... iat ... t 
with .ia1l •• raa of ................ tan DUb (Scott ..... ot ... n. 1971) • 
....... r'. fr ... ",1oMl Str_ 
All _l,.ia of raaioaal-.tr_ flow data iDd1c:at .. t ... t 110 lit r ...... r .. 
occur. to t ..... ppar InolIId_tar .,.t. fnll t ... G~ ..... Colorado U...r •• 
.. tllar. t ...... tr_ I_rall, fuactioa .. dr.iDa for t ... arouDd_tar .,.t. 
with1l t ... Parados .... 11 ... d1ac:uaead 11 • lat.r .... tioa of t ... report. 
Grouaol vater fl_ 1Ito both tha upper ..... lowr arouaol_t.r .,.t_ of 
t ... Parad ........ 11 fnll adJac:et .n... rue Jud ..... t ia loaead 01 pot ... tio-
Mcr1c:-C:OItour up. davaloped _U, fnll drill-.t. t .. t data fr .. oil ..... 
au uplor.tioa ... lla. Tbaaa dat .... r .... aluatad .., tac""iquaa claac:dbad '" 
Irad.-ft (1965) ... Hac: ..... nh (1978). "ta .... l.t101 of aavar.l .... rad 
drill-.t. t .. ta la 'r .... tad 11 ta .. l. 15 11 tha Suppl_tal Data .... tioa 
.t tha ... of t ... raport. 
Iq .. ival .. t fr ..... t.r ...... d1.tdbutiOl for tha lowr ar-.s_ter .,.t. 
la ....... in fipr. 15. Data cOItrol for tha coatour. ia ,d_rU, fnll t ... 
Laadrtll. LiM.tOl.. Su".urfac. iaflow ia ... U, fre. tha IIOnh. ...... to • 
1_ .rt ... t. fnll t ... IIOrt_at aDd IIOn""'t. 110 .. tiMt. of iaflow to thla 
Irouad_t.r .yet ............. _ the ..,draul1c: chlrac:teriatic. of tha 
........... _t.r .yet. are lOt .... quatal, ........... 
ft. l_ralUad hydraul1c:-...... dlatdbution 11 thl upper Irouaol_t.r 
.,.t. la ....... '" cOltoun 01 ,lat. 2. About _half of t ... 123 dat. po1lU 
arB for t ... Cud ...... lIoaaIuIpi PorutioDa. The c:oatour. iDd1c:at. t ... t ... t 
of t ... Irouaol_t.r iaflow 1. fre. tha d1ract1oa of thl Sal .. ' .... 1 Swll 01 
the .... t ...... fnll thl ...... Cliff. on the IIOrth. 110 diract .. t1Mt. of thia 
.1_t of inflow CII ....... for tha __ r .. _ citad ........ for tha lowr 
Irouad_ter .yet •• 
Il_U of • ___ c.r outflow 1Delud ..... pocr ... ,ir.tior.. aprilaflow. 
dw.hlq. to thl Colorado ..... Gr_ 11" ••• aubaurfac:. outflow ...... d1ac:hlr .. 
'" valla. 011, ........ dac ..... tf.low ia llbl, fr .. t .... lowr arouad_t.r 
.,st ............. ,nvioual, d1ac:ua.ad. upwri flow tMouah thl aalt bad. 1. 
uallbl,. 
lY.potr...,1r.tioa 
Yatar i. d1ac:haqad fnll .... Uow arouaol_t.r .... .., cr...,ir.tioa of 
,hr .. topbyt ... ad .... por.tioa fnll IOU. Such .r ... ara t ... flood ,laiDa of 
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tbe ,.. .. tal .tnaaa, tbe Co1or_o, ek __ , S.· ... 1, ..... 'ric. I1ftl'., ad 
.1''' .Joaa tbe pl'iDcipal ., .... I'al " ........ 18 ~. 2), t ... c ...... l. tbat •• tl, 
ell'aiD fna tbe look .ad Ioaa CUffe. At .. ap'-ral cbe .. 18, tbe ellecbal'" 
i. fna wt.1' tbat ie _tl, ta pal'cbacI IOM8 of .. tUI'.tioD ad that u 
.er1 ... fl'a. 1Dfiltl'.tlaa !'UDOff. 
The .1''' coyer" ., p ... topbJt.. 1 ... tlMt .. to be .bout 100 .. 2, of 
wh1ch .bout 60 g2 la 1'1._ floocl plata. I ....... I'al, .na. with .ballOlMl' 
•• pt'" to wt.1' haY •• teads of ea1tcaclal', cotto..aocl, vU.low, ... ea1tar .... 
AI' ........ ept'" to wt.1' ar ... ...cb .. 15 • _PPOl't 11'''.'' ad , .. ltbueb. 
ud I'abbitbruab. 
'!'b. tQtal •• tiMt" ."'I'ap ........ 1 .iecbel". ., p ... topbJt.. frca the 
uppal' 'l'ouad-wt.1' .,.t. 18 30 ldl1io1l .3, ...... OIl .... tiMt" .. er ... 
• aauat r.t. of 1 • for ea1tcaclal', cottoawoa., ud vU.low, aDd about 0.1 • for 
.I'....uoad, .. ltbueb. r.bb1tbruab, aDd ea1t.I'.... 'I'ba .. I'.t ... 1' ....... OD 
l'uaaI'ch .... b, La. (1912), Vldt. (1932), YOUDI .... llaDeJ (1942). IIouatOD 
(1950), IobiDaoD (1965), .... Barr .... Pdc. (1972) iD otber ar... About 
20 g2 .n cover" ., t... fir.t II'GUP aDd 80 .. 2 b, t... latter ta tbe .tud, 
.1'''. 
Spr1yflov 
bow .priD .. lD tbe eke. I1v.r-Moab ar ....... 1' .pproa-t.l, 110. 'I'ba 
.ctual ....... 1' of .Pl'iDp probabl, 1. lI' .. t.1' bacauH aa.a ..tl, iDt.nitt ... t 
.Pl'laa ... , ba'" .oa. UIIDOt1cac1 01' UDrApOrt". Data vere obtataacl for .bout 
50 .,riD .. vith1D tbe .na .... 18 .,rlaas .... 1'., but oucaY. the .1''' (tabl. 6). 
Pub1u .... 1Dfonatioll ... DOt c..,l.t. for •• t .,1'1 .... , but t ........ 1' of 
pal' ... tal .priDI. la .. 0 .1'. thao about 15. Tba .. ts..t" "'1'" ......... 1 
.Jl'lDa eliacbars. fra. tbe upper 1I'00000-..at.r .,.t. u 15 Lis, 01' 0.5 .ulloa 
•• Mo.t of the spriD •• iechal". ia fra. ..t1 pal'cbacl .. tar bod1.. lD tbe 
.... tUI'.t.. .0De. 
Most of the spriDp occur al.. cuJOD _l1s .t fonatioD coot.cts aDd 
.1'. perched; aa.a .1' •• ..,... s,l'iD.s ta .tr ... bacls. Dt.acbar •• 1' ..... fl'Oll • 
s.., to .bout 2 L/.; ."1'" •• 1achel' •• ia ODl, .bout 0.2 L/.. MaaJ .,riDIs 
tbet flow .UI'1 ... the spriDI aDd aul, "-1' ar •• ", ., fall. 
The .. jode, of .,l'iDa •• 1acbal',. fl'a. tbe liard .. FonatioD ad tbe 
IDtrMa, .... jo, .... Vtapt. Saad.toDU. Otber fonatiODa tbat ha .. apriDIs 
iDc1ud •• 11uvi ... tbe ..... wrcl. Croup, Ia,ata .... 1laea1rop1 PonatiODa, aDd 
t ... lIbit. Ua SaDd.t ........ 1' of t ... Cutl.r Poraatioa. c..l'ally, .,1'1 .... ta 
JOUDPr I'OCU occur ill tbe DOI'tben part of tbe .1''' .... tho .. ta older rocu 
fart"'l' _t"'l'eI, refl8CtiDI the .utl'1butiOD of fonatiOD outCl'opa. 
The .. joI'1t, of aprtap .1' •• t fonatioll CODtacts .... 1'. pal'cbacl, .ue to 
pe~bl. stl'.ta lJiDI .... 1 ... pel'R sbl •• tl'.ta. SpriDp of tbu t". ..... 
baa DOt" •• occUl'riDi 1 ... U tbe rock .-it. U.t.. iD table 6, acept the 
Ilarr1soD aDd .......",1 PonatioDa. Utel. tDforaatiOD we ... i1ab1. oa .,l'iDa 
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)i 
en- ia c .... ew f_cS-. "ucical Joiaea .......... ,~ abo U. 
.... rtaC _crola ia clio IIItr ...... Viapc ..... _ .... tbo 1III1C. I1a 
..... _ ..... 1 c-....s ... ia _ iafoHuc _crol ia c .. lIoftjo ..... c_. 
.. rlap 0101II f.alea __ DOC _ ... c ...... of .... lap .. - 1Ippor 
CooarCbooo8o .... r .... Ipriap. ..nIIRoC of ...... (24/19 ... 24/20 .. ,1. 2). 18 
_ia* triCIa • -.t. -c ... c cr ...... fOlllC ~c. 1940. ,. 15). 
er,oeal I,r", (23/19-3Oe). wII1cII .18cboqu fro. clio .... of • ..u KUJI ... 
1 ... co tbo -c ... c of Ie .... Ipr'" (24/19-lN). abo .., lie puc of cbiol 
arouP. Mot .. r ..... of oprlap ia c .. -c ... con .. rt of c .. -- --
ia _ u .. of _cia ... _cIIIMoC CreDd", f.aleal tbon orisiD 18 DOC '-. 
Io1c I,rlaa (24/22-2OccI) ... _ia* .... _ tbo .... of tbo Viapc • 
..... c_ 01-. .. lc IIoob .n ....... tbo priacipol .... 1 .. Sa tbo u .. of 
.,rtllp .iacbu .... fro. c .... Claroc" .. rt of c .. upper powad_c.r .,.c_. 
fto ......... n04 flow fro. C .... ~ear _c .. for Io1c ........ 
.. ciaoc" co lie .. _la .. 2 L/ •• ___ of 1oco1 ...... louoo, c .. flow 
of .. lc IIoob iaCO c .. Colondo Ibu 18 ...... c 1 LI •• 
D1ocl!age CO IMs-1 IC_ 
GrouDd _c.r .iaclloq .. fro. c ....... ~cu .,ota CO c .. Gr_ 
... Colon40 U""n. ft18 coacluaiaa 18 ....... w .... c. of ueal (1) 
Sodoc_cor uc. for C .. ,,1ft" .... tbo1r cd .. ea,,'" for 1948; (2) .. doco-
_c." uea for C .. dftn ... c"1r priac1po1 cd .... ea" ... fro. ... c ..... " 1949 
ClarOll'" 1951; ... U) .18cd .... ciaa of ..,.".altc-.... _GlaC. fo" c .. upper 
,no.I_cu .,oc_ (pl. 2) . KocII .. c of uea ... c .. n Sacorpneact..G .n 
.iacuaoM .... ".C.l' ia C .. f0110wiaa .. "01&' .... . 
rr. 1946 Clar ...... 1941. CUM roc_f· .. nc ..... c cd .. '" tbo 0.1. 
Gooloaical lu,,", _ ...... C .. DUb nee .... of tbo ~ ... Colo,,"o 
U""".. fto pIlCPOU of c .. cd .... CO _ ill cd .... ea'"' 1aflow ... co 
'.c.niM c .. n .. of c .. d""" •• c _,,_ o1C .. DOC iacl ..... Sa C .. 0.1. 
G001oaica1 So,,", aoataa-oeaCiaa DOew,"" (ftoau. 1952. ,. 2). fto cd,. 
_ ......... ..,c-..r ... Occ"'''' .... flow _. apocc .. co lie .c or 
_" at.a.a f. c .. , .. r ......... "taa 1946 ... 1947, .c Looo 'Ol',"" 
Aru.a .... Uc •• DUb. _Cia .... cr_ fro. tbo .c..., _. flow ." ... 
c .. roc_lo •• co ,.1040 _. 1.4 CO 2.0 ClMo .. laqo .. tIIooo -* 
'urlaa c .. "oc_f ••• nc. of 1941. ___ nloc1ft1, uo11 _cd .... ct..G of 
powad _c." co d_ n ... n _. proc1801, ucoc* ..... .sa- flow, 
.. c _ c .... rl, tricla aoiaol occuroqo, tbo 1946 ... 1947 uea u. DOC ..... 
.. n. fto 1941 uea _. _14 ... '" ftoau (1952. ,. 2 ... 3) Hpoc1011, 
f_robl. for .. CiaoC'" aroomot_c.r ptu ... louoo. __ tbo flow of 
c .. dftr .. 10 .. clloo OC .., ciao o1nca 1940 ... ""'" licel •• con ruDOlf 
occurr .. 'urSa, or s-418C.l, pnco4 ... c .. ,,_1uonco. 
O&' ..... _cu 1aflow CO c .. ~ 11_ .. _ ~ U_. DUb ... c .. 
d __ cia 18 c .... * ia tabl. 7. fto coeal .. ciaoC" ad_cu Saflow 
co c .. d""r ..... C _ 28.3.'/ •• OUtflow. iacW", .. CiaoC" ....,.,r.U .. 
T.II1. 7.-BotUcUd I1I'DU11d-wur iIIft,w to tho GIwn Rl_ botwa 
GN ... Rl_. Utah. and tllo 1'£ __ til. Sqtollbn 111-11. 11118 
j ..... DO.el, OD ......... 11 ..... uea '" ""014 V. Cbue. 0.5. Gooloa1co1 Su""., ... lc Lak. Clc,. DUb] 
ToC.1 (" ....... ) (1) 
G,,_ 11ft" 
lv_naaapuaCiOD 
Tote1 (2) 
1",_ ft .... (1952, p. 23). 
21.3 
1 .017 
21.3 
26.8 
2 3.3 
30.1 
1.1 
21.CiaoC. loa ... OD .. ca froo ftoau (1952, p. 24, 29). 
3 ..... OD a .. aquif.r dlotollC. of 95 ld1_c.ro (telll. 1). 
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fro. clle _cor ... dac. of CIIe d_ ....... cr ... 1r.U .. fro. CIIe 
,uooc~-" rl_ fl .... loia ... _c_* CO lie 30.1 .'1.. no 
'lff.~. of 1.1.'1.10 Cile _C_* anuM_cor W~ CO CIIe rl_ ia 
C!lee....,..c. no YOluo .... iallor _el.oe_ ia wt. I. ' ... 10. oro .c 
... e .-1J oppraaiMe. __ elleJ .. of CIIe _ oNor of ..... e ..... elle 
.. oot101 error ia clle roperc .. f~ ntoo. no _e_* rl_ pia .. 
Uloaotor for elle " ... of ..,.uor _ WlcII CIIe lit .. of __ d_ 
elleoMl cr __ 10 20 LI •• 
lildlor .. c. for _1 _ ... of CIIe Color .. U_ oro .r_e .. ia 
ealeo I. ' .... 10. no n.le. of e .. tIar_ wt. .. wlo 7 or. 
_ .... ia fipn 16. .... oppraaiMe .... _ lie olItolM4 fro. e .. 
t.pncloo .. to __ elle r.uto oro _lOCoot .. er. corrMor.e .. lIJ oeller 
MC ..... 4oacrillo4 loeer ia e .... _U .. of clle roporc. Ioe_* anuM_cor 
no. fro. elle .... r erouo4-- OJOe- CO CIIe Gro. Ibor per Uloaoeor of 
..... f.r MJ 110 ..... e 20 L/., e .... or .. ncd_ 1000 precipltoU_ (fle· ') 
elleo otller parto of elle npoo. ... ellenfor.. .nIIeIoIJ IIeo • oaollor r.e. of 
roc ................... e .locIIec.. C~eor flow CO CIIe Color .. U_ 
.... cnoa fro. elle _ti, of clle Gro. U_ per klloaoe.r of .... for -J 110 
....... e to L/.. no.roo CO clle _ .... e of tIolo d_ nocII CODtoiao elle 
La Sal lIouIICaiao. _icll neel ... _n elleo 700 _ of precipltoelOD ~lJ ia 
_ part. (f .... , .. 10). _ .... n.lc .......... _1I_r. ~ff" 
erouo4_or rocllerp elleo CIIe edllator, or .. urt ..... e of e .... d_ roocll. 
rrMalllJ elle .roo oore .... e of elle d_ nocII IIeo • _er .... clOD CO elle d_ 
per Uloaocor of .... U _ _ rtJ .. ...u .. ooclI CODcr .... eilll .140 of elle er_ 
U ... r (eolllo 7. 20 L/ • • 2). or olIouc 10 L/ •• Ioe_e" anuM_cor "ociler .. 
fro. elle .... r lnuM_Cor OJOtoa Co ooclI d_ caa 110 .,.,.,..e .. for elle .e.., 
ar .. lIJ aleiplJia1 clle .leellorp .. e_e. of elle ...... e. lIJ CIIe .... for 
loaetllo of _11 d_ ia elle .tu4J .roo. no .. -r- U_ ia CIIe .tu4J er .. 
e_ ..... e 120 ... of ..... for (WI. 1) • .no elle Color .. 11_ crooaoo 
.lIooc 110 ... of ..... Uorl e .... e .. WI. CO elle _ d_. ia clio .e.., er .. 
10. cllerafor •• GO clle ordor of 3.500 LI •• ~ clIoc jaf~ r.e .. _. 
rireuallJ e__ clor ........ e elle JOOr. __ -.1 jaf~ nc_ oro clio 
rooule of lIoell e_C_C cr ...... alrir, .... lI)'droolte ~ ..... e ... c_e" 
.... r ... ~ lnoM_e.r .leelloq. CO rOltooal .e_ to ..... e 3.500 L/ •• 
or ..... e 100 .10' .'. 
SoIIe ..... e of clle .cudJ __ .... clio .ar .... lIooia. _e_e" erouo4_e• r 
.locIIerp co elle Color"o 11_ per klloaoeor of .... for ...... - roocll 
• ae_to .... _ elle or.l_ of 40 L/.. .... of e .... f~ lIoo ...... ellroulll 
clio ae"J .roo ia dcllor or IIotll ano-I_e.r .,.e_. .. .lee ...... ia elle 
_e reporC aocelOD. 
Scr""~ .. to .... e .... toC .... of d_ pia .... croo. fro. Gro. U_. 
Deoll ..... ct_ .... Co ue. oro .r_ .. ia wlo 11 for ooclI Iopea.llor fro. 
1,., ellroulll 1951. Cotao ia f~ __ ncor404 for I of clio 10 :roon. A_ ... 
pia .. 7.6.'1. or 7.600 LI. for clle 10 _e1l1J periada. ftIooe~. li_ 
ellooo for 1941. .lee .............. oro oolJ opproalMc.. To -=-ran c ...... to 
viC" Clio r.uta olIcoia811 for r.1Io d_ nacIIeo olIo'IO. .....cr .... 1r.elOD 
10 ....... co 110 loclu404. no __ of f1oo4p1oia ...... cor aoarfae. upocr_ 
T.1I1. I.-J:II~ gPtNItd_"" iAfWtI to tile CoZorodo 1f(rJn __ 
ete' lt>, UtaII, aNd tlw _til ., tile GNM 1f(rJn, s.pUIINP 28-", IH' 
I ..... _tlJ GO ........ liallo4 .. c. lIJ llaro14 W.o CIIuo. D.I. Cooloelcal 
SUr'IOJ. Sale LoU cteJ] 
~ ~tc _con P!! ..... 
U_ .e ctoco .... (s.,ea.llor 21) 67.1 
Trtlluc.rl_ I .3 
Totol (r ......... ) (1) 67.4 
U ... r upocr_ fro. _ell of 
Cr_ U_ (Iopeoallor 29) 
..... er .... 1r.etOD 
Total (2) 
74.5 
2 1.4 
75.9 
1.5 
, 90 Ue.ra per ..... 
IIac1 ..... f~ ia ODtoe. lock. CUtl •• loire IW. lUll ..... 
1 .. '-0 Cr_.... Sale Va.... Locllllort c..,oo. .... • .,rtae. 
2 ....... aD napocr .... 1r.clOD ne. of 5 dlliaoeora per "J. _ear-
audae. ar .. of 20 aquor. W_eara .......... tae .. flood .lota of 3.1 
...... r. kUooot.ra • 
l ............ ~lf_ .tocaac. of 90 kl~e.ra (callI. 1). 
T.1I1. 9 ......... rioaUd gJ'QIIIId_m UtfZ4tI to e.w QJ~ RtHP. beAIHII 
tlw _til Df tlw a.... RtHP GIld /H.U. lJttJII. s.pta/bn JI-o.tt«Jn '. IHB 
( ..... _ ........ 11 ...... data .., _1AII V. CIoaaa. U.S. CeolO11cal Surft)'. 
~ 
Coloraolo ti_ 
Cr_ ti_ 
TrilMatad .. 
Total (nIIIIIII") (1) 
!!!!!!!! 
Coloraolo ti",,~ 
l".pot~ ... i~.Uoo 
Total (2) 
Salt ..... Cit,. Utab) 
Callie .t.n per --.t 
74.5 
26.' 
.9 
102.2 
104.5 
I .4 
104.9 
2.7 
I ..... OD .. eaU.t .. _pou ... i~.t1oa ~.t. of 5 alUS-t.n pe~ da,. 
... t.~ .. ~fac. ar .. of 6.5 aq ... ~. ~tu •• aDd ..... tat .. flood ,laiD of 
0.67 ..... kUo.tar •• 
2 ..... _ ...... ifu diatue. of 70 kil_tu. (callla 1). 
T.llla lo ......... rioaUd gJ'DNIId_tn .... "..,., to e.w QJZoradD RtHP beAlNli 
/H.U. lJttJII. GIld U .. ''''''''' Ar(.oII/I. o..tober '-7. IHB 
( ....... U, OD ........ lia .... data .., .. ~01All W. CIoaaa. U.S. Ceolopeal 
Su.".,. Salt ..... Cit,. Utab) 
.!!!!!! 
Colo~aoIo ti",,~ 
Trillut.~i •• 
Total (1) 
Colo~"o U""r 
lvapou ... ,inU.CID 
Total (2) 
104.5 
26. 7 
131.2 
133.9 
I 2.7 
136.6 
5. 4 
I ..... OD .. eatS-t .. ..,apot~ ... ,i~.tloo ~.t. of 5 alUS-tar. per da,. 
_t.~ .. rfae. ar .. of 39 ..... kil_tan. aDd ..... tat .. flood ,laiD of 
6.2 ...... ~. "l_t.n. 
2 ..... 011 all •• u1f.~ diatue. of 150 kil_t.n (tallla 1). 
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Figure l6.--Sua.ary of estiaated ground-water inflow rate to the Colorado and 
Green Rivers. in liters per second per kilometer of underlying aquifer. 
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'"'_ cr.- .1&7 •• .Ill .• u 
C-C .. Cr-' . .., ... ... •• 1' ••• .oat .n ..76 
CiW' ........... •• .., •• •• ... •• ..) .OM 
lUll cr..t •• .U .W •• .JS .U ••• •• ... • JOe 
r.dIcr..t .au .... .014 ..u .0)6 
I ..... ~ .14& • tel ... .... • 1S ..... ..... ••• .... cr..u __ 
.- en.u_ ..... U •• ,. .. • •• 17.7 .. .. U •• n.' M.' .... ., .. ".1 ... 
............ .as .on .. , •• . m .M ..... . .. .1 • 
a.- ..... • 0 ... • •• 7 ' .• 1 • .... .oat .ou 
....... IU_ '.Il ... •• J.) . " • •• . ou . , a •• a •• •• U 
.awl' ....... _ J.IS ••• ." •• a .71 J.' • IS .n a.) a .• •••• 
.......... •• •• • .. , • • c ... .ou •• 
..... c:.r- • .Il • •• • • .lIa . n •• 
............... )- ua •• m.' &41.' I •• ' .... ) W •• .,.t 71.' ••• .U .• IW.' 01 ....... __ 
.... '''.7 W •• '61.' au •• .. a.s I" .• 'I.t 76.) ,".a "'.7 '41.' 
..... -) II va .. ,+) ".1 ., .. .... s ..... ... a 1-6 •• .. .. .a.7 +It •• • -6.7 .7.' 
• 
. ....... -.............. _.' II ••• 111 I I ........ ~. eM .-. ... -1Ir ---. 
l ..... ~ .......... I.,. ... I. '11M _ WI ... _ ...- _ ... &IIe& .................. II II ...... .wI .. _ .". lie .... 
, .... It U. _, , ......... , ......... J7 ........... u __ ...... _ • ....,. 
tc-& .... a. ,MI ... I , ....... _ ....... _ ............. -'I ............ '11M _ .... - .......... ". .. -
_ ....... &IIe& _ w..w ~ .n_. 
fn. Ute (to Ck_ U_. DUll ... C1oco ..... ) Ia ..... t l6'" (UIl1.l). 
1Jaiq t ... _ OftpOtr ... Suu. ... nto .. fo .. ClIo d_-1'MCIa ........ tot ... of 
S .'. t ...... Stioaal ............ Ia 2.100 L/ •• fto totol ........ t ...... to t ... 
1'1_ fn. anuM-t ... _ Ia. tIoonfOl' ....... t 10.000 L/ •• 0 ....... t 
40 L/ • .... kU-... of .... U.... fto _spe .. _ ... for ClIo .. i ...... nee .... 
c .... t .. fn. fipl'o 16 Ia ..... t SO LI ..... ut.otor of -.vu.... !IIuo 
•• U_t .. _ .. _. tllGup olspe1, tiff .... t. on Sa pMPl ....-t. 
.,. ..... Uc ....... latd"'tloD ........ oa plat. 2. SaoIicat .. flow Sa t ... 
....... anuM_t ... .,.t_ t-n t ....... s-l .t..-. ~ of ..... ffid.t 
.. to oa tr ..... iYit' ... pOI'oaie,. DO _tSaot .. of flow ... t .. '*' ...... . 
...... GO t ... potODtS-trSc coatou .... 
fto , .. oe"iq t ..... Ht. of .. to _lat .. t1, SaoIicat. flow of ar ..... 
wetor to t ... COlo .... o ... c .. _ U ........ o1t ......... _ .Sqlo Ht of .. to • .., 
itH1f • .., ... Moqut. to ._u ... to arouM_t ... tioc ....... to t .... t .. _. 
Littlo ... UicatloD of t ... ,.....-.-t ... flow to ClIo 1'1 ........... ..-1t .. froa 
t'" _t&'IICtloD of..... fto .. ..-ltiq blaIoo" .coaoo of t .............. _t ... 
IIiPt .Upt1, 'oe_ t'" ..,. .. ...uc ... Miaat. of t ... ~t ... .,ot_ 
fr __ tlY. co"US-. 
Ck ..... _t ... flowe Sa t ......... foe. f .. _ t ... , ............ Sa to "joSaiq 
• _ Sa botb t ............. low .. anuM_tor .,ot_ (tab1. 1) ....... oa t ... 
coat .... tloD of potODtS-trSc coatoal'. (,lot. 2 ... fla. 15). 
.,. .. aa1SC ...... 'latdllutloD for t ............. ouDIi_t ... .,.t_ Ia ..... GO 
,lot. 2. fto coat ...... SaoISc.t. CIIot ........ wtor flow Sa ClIo ......... foca fn. 
t ... at..., ..... 0111, .t t ... _t __ t ............ .., of t ....... Sa. _ .. ad _tb-
_t of t ... coat~ of t ... c .._ ad Colo ..... u........ ~ t ... .wtb of 
t ........ of ...... doe. outflow Ia unow ( ..... t )0 .. ) ad ..,. .. aa1ic ..... i.t. 
Sa tbla .......... 011' .n lowOI' t ..... Sa otbor .... to of t .... t..., ...... t ... 
•• tSaotad ... laU .. _t of tbla co.poDODt of toto1 outflow Ia .. .., ..u. 
10 t ... 1_ .. ,1'OUDd_to .. .,ot_ .......... fac. outflow Ia Sa. _t __ l .d, 
ti .. oetloD (tla. 15); t .. '1acbaI' ..... t ...... lode, .n.-.-. , ... t ..... 
_t"'t Sa .... t ...... Utab ad ... t .. n Al'1aoaa. tbla wt ... ,roba", .lacbal'pa 
to t ... COlo .... o u_ ... ,....n-1, tiac ....... 
~ 
110 la ... ..,lald. l ....... '-t ... _110 ......... Sa t .... t..., ..... ad t ... 
...... of ot ..... _110 Ia _.11. Aa. _It •• lac ...... .., _lla Ia ... .., 
oaol1 .. n of t ... _t ... bud .. t of t ... .,.tea. 
Ck_ U ....... DUll. t'" 001, d.ablo ~t, Sa ClIo I'OpOI't ar ...... to ... 
ito ,..lic wet ... ....,,1, fn. t ... Ck_ U_ Mcaaoo ........ wt ... Sa t .... .... 
Ia DOt c_idotad potabl.. ... .. .., f~ _ t ... _ ..... 1'. 
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I. cao,.loDIIa ... Areb_ .. tio .. l 'arb •• f. oaoll-Jlald 00110 ..... 1' 
facUitla. . lMat t .. oat .... ft 08 t .......... arouM-t ... .,ot_ Ia alDo... 110 
_t ... _11 ..... "- to ... coap1.t" Sa t ... low .. arouM_tor .,otea Sa t ... 
at ... , ..... . 
Du ...... _lU, .. r .. 1'1 ...... t .. t .... o1 arouM_tor .,.t_ ..... _b 
')'MIIlc .. aiUbdUII; tbat Ia. Safl_ ..... 1 OIItflowe ad _t ... Sa ........ _t ... 
ato ....... _lila _rl, cODatat. A wt ... bud,.t for t ... C ..... U ...... -Moab ..... 
10 , ...... t .. io tob1. 12. TbouP t .......... t Ia 1Dcaafl.t •• _ .... fal 
c_l ... i_ COlI ...... _ fn. It oa t ...... lotlY. ",,1_ of _tor fo .. oecb of 
the Saflow ... outflow .~t.. C_la.l_ fo .. ClIo ...... arouM-t ... 
.,.t_ .... , (1) til. ,dod .. l .1_t of ......... _t ... outflow Ia .1acba .... 
to t ...... loul .t .. _. t .. t Ia. t ... C ..... ad Colo ............ ad .., ... 
• ..... t 100 oUUoo 0 3 , ... , .... ; (2) .11 ot .... o1_t. of outflow .... 
... loU".l, _11; (3) •• tlDOt" ........ ...-l outflow f ..... t .. .,.t_ ., ... 
.bout 130 oUlioa 0 3 ; ... (4) ...... 08 t .. Safo ... tloD Sa tab1. U ... tSaotad 
......... _1 .. oeba .... fn. ......... f.ca 1of1ow _, ........ t 110 alllloD .3 ... 
1. the ,dac1pol .~t of ,rOUIId_t ..... ecba .. , •• 
Po .. t .. 1_ ,1'OUDd_t ... .,.t_ t .. coac1 .......... , (1) Totol 1oflow 
... outflow ..... bout ..... 1; (2) U t ...... podt • ...,. .. oloaic tait 1. 
Yi .. t ... 11, .0 .......... 1. coatlo", ....... It ....... t" ... Sa 'rUl-ot_ t .. t •• 
.11 loflow to ... outflow fn. t ... ,.t_ Ia ....... fac. flow; ad (3) t ... 
",,1_ of _t.r _ ... t"'",p t ... .,otoa Ia .-.-..... t pnoNIIl, Ia _~ 
cODatat. til ... coact ....... 1' ....... 08 t ........ tloD tbat _ Sat.r ........ of 
v.t.r occur. "'t_ t .. upper ... lowr arouM-t ... .,ot_ ... tiacaaood 
.. rll ... So t .. raport. 
lIoat of t .. wt ... -quallt, .. t. for wt.r _110. oil t .. t •• ad .,rlap 
,r_t" 1. table 13 WI'. co11oet .. .., otbor. (Poltla. 1966). D1otd .... tloD 
of vat.r-quallt, .. to fn. _11. ad .,rlap .. eparH t .............. t lor ...... t. 
of the ........ t ... ,uollt,. of tba .... 1 ... ad oaolitica1 ..-1t ...... 011' 
10 ua"-........ 1'. _ ,_01 c:oacl ... 1oaa COlI'" '1'_ fn. tba .. to ... 
pr .... t .. "1' •• 
1. Coaar011,. t .. 'laoobed-oolld. coacODtr.Uoa Sa arouM _t ... Ia 
pdacl .. U, r.lated to .. ock coapoaltloD. "--. pudt, ad cr)'Otol .u. of 
.... 1'.1 •• rock tatun'" poroalt, ........ 1 .t&'IICtur •• .soar .. of flaeur .... 
flow bbto.., .... otbor fecton aiabt 1ofl_ t .. coapoaltloD of _t ... (a.. 
1970. ,. 41 ... 42; ... fr ....... Cba....,. 1979. ,. 106). for ..... 1 •• ar ..... 
v.t.r .... colat ... tbtouab t ... lIoODI&opi Po ... tioa .1aao1_ .".. ad otbor 
r.laU .. l,. .01ub1. _t ... lale to lacr ..... 1aaol""-aolld _ .. trot ... . 
2. lIo.t .,rlap Sa t ... 1''' .lacbar ...... c .... _tor tbat Ia .... colot ... 
'_I'd tbr""" t .. u_turat" _ t_1'd the ....... 1' .......... 1 flow 
"t_ted __ ... 
_ I _  t 
(aUUoa cubic _t .... ) 
Iaflow 
IHbu .. froa prec:tpltetioa (tabl. S)--------
"cMr •• fro. r.off ortaiMttaa fro. prec:lpltetiOD 
fa111Da ouuw. tM .tudJ.na (p. ~U.)--·-----
"cMr .. froa Wiler.tift. of ~ .. iou1 
atr...rlow (p. 10)---------------
Subaurface 1aflov (po '0)-----------
Toul 1aflow (rouadacl)-----------
Outflow 
... potr....,ir.tioD (p.3~)----------­
sprt .. Uow (po'% )-------------
Dbcbu .. to r .. 1oaa1 .er ... (po S ")-' ------
SUMurface outflow (p • .,a)-----------
Well. (po 11.1.)---------------
Total outflow (rouaded)-·----------
Subaurfac. lDflow (p. 'IJJ-,------------
Subeurfac. outflow (p. '/3)------------
1 ....... to be .bout ..... 1 to total outflow. 
44 
!,20 
...... to 
be ..no 
o 
............ 
1130 
.5 
100 V., ..n. 
IUDor. 
130 
........ 
.......... ; pro .... l, 
aItout ecpaa1 to 
Wlow. 
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1 
.,ae_. All. r_U. ebeaa .. riqa dlac"'r .. 1_ aillaraU .... _eer e .... do 
• priqa of ella ra.S-1 flow .,ae_. ~ of .... reer cr_Uee eiM iD roclla 
DOC bn10a ralatiftl,-aohall1. aillarala. 
3. Vaeer ..,1 .. fro. ella ..... jo ...... e_ .... -.11 dSa .. 1 ... - .. 1td. 
........ er.et.&. IIec-. e"Sa ...... e_ Sa _11-.. " ............. ry Ute 1. 
• olullla-Uaeral c_uae. ilia ..... jo ...... e_ alao Sa. waie ellae crop. oue 
.... r .... l" .. pnclpltaU_ .... recllaq. dlrecU,. TIIa Mjode, of ella .. riqa 
.ra .e ella ..... of ella ..... jo ...... e_ ..... r. le _dUe ella ........ 
..-1>1. Ia,..ta 'o_loa. 
4. C1MUcal eul, ... _ • ."a1la111. for two .. riqa iaauiq fro. ella 
Ia,..e. ronaeloa iD ella repore arM. ftl. fonaeloa ...... 11' 1 •• burSar 
co d_d _e of ,.rcolaetaa .rouad _eer, e ..... _e of e ... e _e.r Sa 
dlacllar .... DMr te ........ c_tace. TIIa .. riqa .r. locae'" .e 31/15-9 .... 
27/16-2. ft ..... Ue' of ella _eer pr ...... 1' Sa ella ruule of •• lIort er_tat 
eiM fro. rec"'rl. Co d1acllar ... 
5. ft. c'-1ca1 .... lie' of .... 1 ... _e.r fro. tIIa wiqae ....... t_ 
I_r.ll, t •• tatlar co ella _e.r iD ella oyer1,taa .. ".jo ...... e_ .... Ia,oot. 
ronatloa. ....actun. pr ...... l' .n ..... rtallt rout.. for ,.rcolatloa iD tllia 
fonatloa. All ..... eloa iD .-r.l _ter .... lit' Sa Sale Spriqa. .e 24/22-20. 
_te .. dlacllarl" fro. ella ..... of elM lIiqae. Saadae_. Spectfic c-"uctaoc. 
of elM .. e.r _ 3.760 a1croSt_.' (~S). ft1a .. rtaa pr ...... 1' 1. dtac"'rl-
taa _eu e ... e .... flaved for • 1001 period iD elM reat.at flow .,.e_. r.e"'r 
e ...... car percolaetaa d_d iD tlla .... eur.e ... __ e_rd e ... reaiou1 
flow .,ae_. 
6. lIater percolaetaa ebrou", elM Clltal. 'onoae1oo c_. iDeo CODe.ct vit" 
cla, •• Ut. 1iM.t_ ..... .,,_. productaa r.latival, larl. coacaer.u_ of 
dl_1 ..... lido. cll1ortd ...... DUlf.to ........ OD ..... 1 •• fr .. oU-e .. t ... lla 
24/12-2. 27/14-5. .... 22/22-]]. 
7. TIIa Irut CODCODtr.U_ of DUlf.t. iD ..... 1 •• fro. elM lIIIoaIuIpi 
'onatloa M, lM duo co tlM c_ pr._. of .,,_ ..... tlM lar .. chlortd. 
coac_tr.t~ .. , ruule fro. elM .. luU_ of .. It cry.tala (Gl11u1,. 1929. 
p. 16). 
I. TIIo .priqa ."P1o& fro. elM CUtl.r 'onat1oo c_t.iDad VftJ _11 
coac_er.tloa. of dSa .. l ..... ltd., tlM _e.r pr ...... l' percolae •• 001, •• bort 
dSataoc. fro. outcrop recllU .. u ... to tlM .priqa. OU-t .. e wll .... 1 .. 
c_eoiDad ralaU .. l, lar .. coacoocr.tl_ of diD .. l ..... lido. lIo.e .... 1. 
ott •• wr. iD ouecrop .nu of _d,taa uo1t.. Ilac" of tlM aillaraltaoUOD 
pro .... l' 1. elM r.-1e of .. lutloa iD elM .. _dJiDI waiU. Vae.r SaDUtaa 
fro. .priqa 10 tlla Uco 'onaeloa _r elM _fl_. of tlla Crooo .... 
Colorado U .. ro prolMbl, ...... lIort -cr_l_t eiM iD elM .... rfac. lM_ 
poiDe. of recllU ...... dlacllar .. . 
46 
ftno c'-1ca1 eul, ... fro. elM Ck_ .... Colorado U .. ro iD tIIa 
_eban pan of ella.noa an,.--tad 10 tabl. 14. TIIa _tu .... 1 ... _ • 
UsC •• of d .. 1Dflow to elM .na .... arouad _eu d1acIIar .... to e ... d .... 
.. d ........ _lift 10 elM repore. TIIa _eer ataturo alao -U .... fface ... 
.., ....,.r.eloa fro. tlM .. tar ourfac. of e .... cr_ ... apocr .... tratloa .., 
pllnaCOfllJt .... ebe1r flood platu ..... oellar faceor •• -" .. aiIIar.1oatca1 
.... bto1oatca1 acttne, • 
At tlM eiM of .... U ... elM Cr_ U.u ..... aboue _balf tlM diaool ... -
..lido c_ntloa of tlM Color ... o U" •• or aboue 640 -.It. TIIa .... 1. fro. 
elM Gr_ U_ caD ... cllaracteru .......... 1 .. calc ... Dulf.e. btcanoMt • 
.. e.r. ft. Colorado U.u _e.r ..... proporeloaall, 1Mo .. tear ... t ...... ra 
Dulf.e.. IuU.e. Sa aD ..... ruat CODDueuae 10 tlM local arouad_tar (tabla 
13) • Local.rouad _e.r .., ..... cootr1bue'" .1p1f1caoel, to elM _ ... 
coac_tr.e~ 10 elM rt" ••• 
n.ow SYIItIIIII AlII) SALT lIDS 
10 elM Gr_ U .. ~ .na. arouad_eer circulaeloa prlactpall, Sa 
ellroulb ella"--te ...... e_...,.u ..... elM ~ 'alaoaote ..... far. ftuo 
• .uf.ro .n ._all, l .. latad frca tlM ..... rU ...... .., elM ........ taa coo-
f1D1D& ....... All. r.-1e. arouad _c ..... UeU. _tace vie .. t'" •• r ...... 
....... oale...... 10 elM coof1D1D& ...... IIriMe .............. cr.t ... m1o& 
dd1l1o&. but e..., pro ... II1, ..... ..,-olow r.t .. of circulaeloa. If... oalt 
.. lueloa .... r_al prollalll, Sa .e ... ry .low roc. iD _e pert. of elM 
ar ... 
lale .. hael_. if te OCCUR. pr .... II1' coold 1DYol .. circulatloa of _tor 
•• U, .lAIoI& tlla c_tace .... of elM .. It _tloa roelMr tIIaD ellr ...... tlla 
.aceloa .......... elM pluete cllaraceor of tlM oale ...... pr ...... l' pnc1 .. .. 
otplftcODe ,._IItlie, ..... aceuro _. porIIape _tae'" vie" fault ... 
.Dd fold .... _ld ... elM _e f_ralll. _ of circulae100 iD ella arouad-
.. e.r .,.e_. bue DOt 10 elM .. le. 
IriMe .......... td_elf .... 10 elM ....... daco but ..... DOC ..... td_elf .... 
.. arouaot-eor oueflow. Irtu __ e.r'" iD caprock juae ....... oale 
..... wII110 ddll", 10 Sale V.U., ( .......... oebor •• 1910. p. 15 .... 30, 
VOUtca .... oebor •• 1912. p. 63) ........ r. DO lor ... opriqa an a- ill elM 
.na. .... elM arouad_eor d1aellara. to elM reat.at .enoM proba .. l, cIooo DOC 
...... tplftcaot .fface _ elM ........ eroeloa of dSa .. l ..... lido of ella d_. 
ella, aiabe ... apace ... if tIIa d1aellaq. CODtoiDad ftr)' lar .......... cr.etou of 
dta .. l ... oolido. 
ADDmOML 8YUD11S 
roar e".. of dotdW ..,.roloate .e ..... -U lacr_ ..... 1 ..... of tlla 
arouad_eft flow .,at- of tlM .nal (1) IMooUpetou of elM .utou 
.t-to of 1Dflow ..... eflow to elM .,ae_1 (2) • daocripeloa of elM ...... 
1ape f~ of t'" flow .,a-, (3) ...... UtaU ...... ripeloa of elM flow 
.,at- ta ..u ....... 1 .... (4) dtateal ..a110& of ella flow .,ae- .. aD 
...... t. dato ..... ~ ... UaII1 •• 
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I •• le 14.~' -'Mea 0' ..- r- tIN ~ tJIIfI1. Colcnv.i> IK_ 
(1I1JL-1croar_ per Ueu; 0c:-4qr_ calataa; lII-.1crolS-] 
CouUe_. 
(Soa c_eneSoae. 
Ulls.-per 
Ueu .... 
er_ U_.e 
ADdar.- Ioce. 
(oie. I. ,leCO 1) 
oe .. nr1H illdlcacad) T.U .... It./'7 • • 
Dae. co11ece .. I-----
AlIIal101e,. eocal. 
.. c:.c:o,,-----
• 1ca~e. (81:0])---
Calct. (c:a),-----
CIalorlde (Cl)----
n~U* (",------
IordMo •• -n-ae_ 
IordMoa. eocol. .. cac:03-
UCIWa (U). 11111.--
...... 18 (IIJ)_.---
.. (_le.)I-----
.. (lUor.cor,)----
PoCOOO18 (1)----
......... u.l .... 
(calclllae .. ),-----
......... 10 .. 1 .... (s.)-
lillca (I~)-----
1od18 ( .. )1-----
lpaclfic c ........ c.c •• 
_iC •• 1111-------
lpaclfic c ........ e_. 
1eMr.eor,. 111-----
lenaet. (Ir). lIaIL---
... If.e. (so..)-----
llaeu e.,or.eur. (OC) __ 
lA .o.1uaC Soa. 
l~22-n 
110 
I 220 
In 
3S 
.6 
150 
330 
40 
33 
7.7 
1.2 
3.4 
646 
641 
26 
I 92 
96S 
963 
110 
270 
14 
Ae ella .U" 
(de. 29. 
T,.&t!lNc 
1~23-n 
170 
210 
I 160 
110 
.1 
460 
640 
10 
S7 
1.2 
'.1 
6.2 
1.260 
1.240 
6.3 
I 110 
2.000 
1.900 
1.100 
I S60 
16 
c:..Uad flaw of 
rl-. .e SpaaioIl 
Ioce. 
(.ll,·all .. '1J!t,j? 
1~23-n 
110 
220 
1120 
100 
.1 
300 
410 
60 
44 
I.S 
1.1 
4.7 
933 
970 
4.0 
I 130 
1.350 
1.390 
1.400 
I 420 
15 
er ...... _u flaw eo raaiOMl .cr_ 10 pr .... l' ella 'r1ac1pa1_ ..... 
of .1oc1larp fna e ....... ~_eu .,.e.. \War f __ le ""'lope 
COIIIHeSoae. lotaut. •• e.., of ........ ta ella r.e .. of floor ... ta e .. _car 
c=Uf e .. r.1aM1 .e~ atpt furc~ at ... ella ~aceu of e .. 
I~ r .1ocM"" cO e ... er_. ilia oe"r ~e. of 1afloor ... 
ouCfloor 10 le 12 .n .1e_ nlaUftl, -.11. or. 10 ella COM of ~face 
1ofloor •• 1fficule Co __ co 10 "COil for elda laqo .rea, 
Llcel. 1. kMw of e .. cr..tce .... _illU ..... ......uriM of e .. 
~_e.r floor .,oc_. S- oIIae-ta pr_. daCO _ ....... co co.fIIC. 
cr..tu1Ylc, fna .r1ll-oc. CMe.. If ___ daco ...... UUle. 
er..u.l.le, .... could ... r_. 10 id.Uf, e .. ......uriM of e .. ~­
_e.r floor .,.e_. e .. raaiOMl claaraceu of leqo ,.n. of ... ean OtU. 
_ean Color .......... Jo ....... perco of Al'~ ..... IIa1co ..u .... co 
.. oc"'iIId • 
S1IIIU'l AID COKLIIIIGa 
1. ilia r ... _1oouca of e .. .-oral ..,.roloaJ of ella DOl'ClIIMaean pan of 
e .. '.r"" llaata _ ....... pue of • proar. co ~e1pe. poe_e101 
ar ... fo" ..... ~ .cor ... of h~1eft1 red1aacel .. _e ... 
2. Tho 21 rock UD1CO e .. e .-.ar11o ella .rea ....... paoopad loco _ 
bJdr .... loaic UD1co ... c.o ....... _ear .,.cau. 'IW..,.uaro .... ... 
idMUfilld. _ ........ _ Mloor • CIa1ck ...-. of coot ........... . 
Wlthta e .. cODf ................ _. are ella .. le .... ODd taearMU of e .. 
'ar ......... " of e .. 10_ 'oreaU ... 
3. !he.na r ... d .... or, Uetl. pracl,lCOU ..... IIaa wr, Uetl. 
~ff; ... reaule e .. roe. of rec: .. qo fna local prec:iplcoeSoa 10 nla-
U .. 1, -.11. ... ..... dace 1afloor 10 ''' .... 1' eM pr1oc1pa1 _ce of r ... 1Iarp 
eo e ... ~_ear .,.e_. 
4. erCllMld-we.r flaw Co ella roaSoael .cr_ ,r.ul, 10 ella ,r1oc1pal 
ol_e of .1ocMr .. fna ella upper ...... _ear .,.e.. • ..... dace oocfloor 
ta e .. 1_ • ___ e.r .,.e • .., .. e .. pr1ac1pa1 ol_e of .1ochar .. 
fna e .. 1_ .,.e •• 
S. .r ............ idMUU .. ta e ......... dace ... e .... DOe ... 
idMUfilld ••• ___ e.r ... Cflaw. Iole ool .. U ... -.n ODd U iC OCCOID. 
,r.ul, -U imrol .. cirCll1eU .. of _ear _tl, ~ e .. cooc.ce _ of 
e .. Mle .... eSoa roe"r ellaa ehrOUlh ella _UOD; __ ella ,Lueic 
cMracear of e .... le .... pr.ul, ,reclud_ .1p1f1cODe ...... illC,. 
6. ...letaoal .e ... l_ of e ........ _eu floor .,.e_ are propoood. 
1acl ....... fure~ .. fWeiOD of 1afloor ...... efloor ~CO of e .. .,.e_. 
_n .oc.n ... _ripUOD of ella .. lope f-'t ... f101eSoa of cr..te-
e ..... UUeiM ......... iM of e .. floor .,.e_ ..... iPcal ..aal ..... 
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